Abstract. Experiences with adult conspecifics can influence the ontogeny of species-typical behaviours in naive young of many species. Two processes of influence, direct and indirect, are proposed to describe the effect of adult behaviours on juvenile development. In Belding's ground squirrels, Spermophilus beldingi, exposure to adults experienced with responding to alarm calls may affect how juveniles respond to calls and/or the rate at which juveniles acquire adult-like responses to calls. Because dams and their juvenile offspring interact extensively during early development, the influence of dams on the ontogeny of juvenile alarm-call responses was investigated by conducting playbacks of alarm calls and non-alarm calls to captive ground squirrels. Juveniles were more likely to respond to auditory stimuli if their dam responded, but the responses of unrelated adult females did not influence juveniles. A dam's presence at the time of a playback had no consistent effect, however, on the type of initial response made by her juvenile, its response duration or the vigilance of its postures. The permanent absence of adult models (dams) after weaning appeared to delay the rate at which juveniles developed a discrimination between alarm calls and non-alarm calls, but had no long-term influence on juveniles' expression of responses. Thus, dams indirectly influenced juvenile response development by acting as models of species-typical responses. The outcome of dams' influence was facilitative rather than inductive, because exposure to dams affected the rate of response development but was not necessary for juveniles to acquire alarm-call responses.
Interactions with conspecifics can influence the acquisition and expression of many complex behaviours (Galef 1976 ), yet the processes and outcomes of influence remain largely unknown for most behaviours in most species. An understanding of these influences would clarify some unresolved issues in the study of social learning (e.g. Galef 1988; Cheney & Seyfarth 1990; Caro & Hauser 1992) , as well as the roles of parental investment and behavioural plasticity in juvenile development. Here we investigated both the processes and outcomes of a mother's (dam's) influence on the development of alarm-call responses in immature Belding's ground squirrels, Spermophilus beldingi.
Alarm calls are vocalizations typically elicited by predators that can alert other animals of impending danger. Alarm-call responses are the various behaviours displayed by individuals that have detected and discriminated an alarm call from other auditory stimuli. Juvenile S. beldingi (weaned young of the year) do not discriminate behaviourally between alarm and non-alarm calls when they first experience these auditory stimuli, but this discrimination quickly develops through additional exposure to the calls. In contrast, the expression of alarm-call responses continues to develop throughout their first summer of life (Mateo 1996) . Mateo (1995) proposed that the ontogeny of alarm-call responses in naive young can be facilitated (Gottlieb 1976) if young have opportunities to observe the responses of adults that are experienced with alarm calls and other auditory stimuli. Our observations of free-living and captive juveniles suggested that dams in particular may serve as models of species-typical
